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Why asteroseismology?

Some of the most important ingredients for investigating
MW are accurate chemical abundances and ages of stars.

* Accurate log(g) — accurate abundances

wrong logg — wrong atm. parameters — wrong
abundances

* Ageing stars, in particular RG

With the classical isochrone fitting the error on age for
red giants is bigger than 50%

e Accurate distances

Bologna, 30 May 2012 Marica Valentini, University of Liege



Why asteroseismology?

Some of the most important ingredients for
Investigating MW are accurate chemical
abundances and ages of stars.

» Accurate log(g) — accurate metallicities

ASTEROSEISMOLOGY!

» Ageing stars, In particular RG, with accuracy

ASTEROSEISMOLOGY!

e Distances

ASTEROSEISMOLOGY!
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It is also possible to use other seismic
observables (e.g., Av) test.

All empirical tests carried out up to now
suggest that the seismic gravities are
precise and also likely accurate.

Example with Procyon A and a Cen A+B:
seismic gravities and values based on
dynamical masses and interferometric radii
agree to within 0.02 dex.

Bologna, 30 May 2012

Marica Valentini, University of Liege
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Testing seismic gravities

About ~40 very bright dwarfs and giants have a surface gravity derived from high-quality
asteroseismic data (Morel & Miglio 2012), compared with log(g) derived from different
sources.
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Testing seismic gravities

About ~40 very bright dwarfs and giants have a surface gravity derived from high-quality
asteroseismic data (Morel & Miglio 2012, MNRAS, 419, L34), compared with log(qg)
derived From different sources.
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Testing seismic gravities

About ~40 very bright dwarfs and giants have a surface gravity derived from high-quality
asteroseismic data (Morel & Miglio 2012, MNRAS, 419, L34), compared with log(qg)
derived from different sources.
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Testing seismic gravities

About ~40 very bright dwarfs and giants have a surface gravity derived from high-quality
asteroseismic data (Morel & Miglio 2012, MNRAS, 419, L34), compared with log(qg)
derived from different sources.
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Seismic log(qg)

May be worthwhile to consider
seismic targets as benchmark stars
in order to calibrate procedures:
accurate gravities available for ~40
bright dwarfs and giants

(+ CoRoT Field being observed).

Use of seismic gravities beginning
to be implemented in abundance
analyses

(e.g., Batalha et al. 2011; Thygesen
et al., in prep.)

Adopted

Procyon 3.99+0.02
HD 49933 4.21+0.03

S Eri

3.79+0.01
3.80+0.02
3.98+0.02
4.31+0.02
4.54+0.02
4.44+0.02
4.43+0.01
4.2710.02
4.08+0.01
1.59+0.04
2.8710.01

Seismic

3.98+0.03
4.20+0.03
3.76+0.03
3.83+0.03
3.95+0.03
4.331+0.03
4.54+0.03
4.58+0.03
4.45+0.03
4.25+0.03
4.11+0.03
1.42+0.03
2.88+0.03
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Ages and distances

Distances : by using the seismically determined
mass and radius, and considering apparent
magnitudes and reddening. Error of about 15%.

Ages: Isochrone fitting, information on metallicity
necessary to reduce error up to 30% for RG

Bologna, 30 May 2012 Marica Valentini, University of Liege
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Corot fields

CoRoT satellite detected solar-like oscillations
In thousands of Red Giants. 1
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CoRoT LRa01 and LRcO1
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CoRoT LRa01 and LRc02: a small test

LRa01 98% 1.8% 0.2%
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CoRoT LRa01 and LRc02: a small test

111 objects already observed RG (Gazzano et
al 2010)

GIRAFFE HRS (5278AA,200 AA)
NI

Bologna, 30 May 2012 Marica Valentini, University of Liege
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CoRoT LRa01 and LRc02: a small test
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GAUFRE tool
« Chi2 fitting against a library of synthetic spectra

« EW+MOOG
» Possibility of fixing log(g) to the seismic value

GAUFRE Tool

Spectral Analysis through Chi2 Fitting and EW measurement.

EW measurement and element abundances with MOOG. Latest News
Please prepare your spectra in fits format (corrected for Vrad). Be sure that the fits header contains the Mew Website Launched

CRWALIL and the CDELT1 keywords. January
GAUFRE is operative.

Both MARCS and Kurucz model atmospheres are available.

Load your fits file here:

Useful Links

File to upload: | Sfoglia... |

Wavelenght interyal: _

http://solell.astro.ulg.ac.be/gaufre .-




CoRoT LRa01 and LRcO1: a small test

Gazzano’s spectra SN>50
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CoRoT LRa01 and LRc02: a small test
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CoRoT LRa01 and LRcO1: a small test
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CoRoT LRa01 and LRcO1: a small test
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CoRoT LRa01 and LRcO1: a small test
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CoRoT LRa01 and LRcO1: a small test
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CoRoT LRa01 and LRcO1: a small test
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CoRoT LRa01 and LRcO1: a small test
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CoRoT LRa01 and LRc01: a small test

Fields characteristics:

Bologna, 30 May 2012 Marica Valentini, University of Liege



Conclusions

* Asteroseismology trustworthy instr. for log(g)

» Testing scaling relation in in different places of
HR diagram and different [Fe/H]

e CoROT fields need to be observed: chemical
patterns, gradients, etc.

 GES already collected spectra for Corot stars
(about 20 RG with GIRAFFE, 2 with UVES)

Bologna, 30 May 2012 Marica Valentini, University of Liege
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Manual method validated using red giants with ‘direct’ (i.e., nearly
model independent) parameter estimates: Teff from interferometry and
logg from asteroseismology

logg [dex]

1  Feoph 133
1 3F .
] K 1 3
- 125
L | 1 L .=_| | 1 1 | 1 1 _h
4400 4800 5000
= 1 I I I
- n Ser

4800

5000
Teff [K]

4800

. ¢ Hya

I 1 1

5000

4800

Teff [K]

5200

5000

5200

Bologna, 30 May 2012

Marica Valentini, University of Liege



Manual method validated using red giants with ‘direct’ (i.e., nearly model
independent) parameter estimates: Teff from interferometry and logg from
asteroseismology
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logg [dex]

Manual method validated using red giants with ‘direct’ (i.e., nearly model
independent) parameter estimates: Teff from interferometry and logg from
asteroseismology
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Proper motions

 PPMXL accurate (o<5mas) for ~99 objects
* Big errors!

field oy dy Ow
LRe0O1 (center) 79 90 139
LRa0l (anticenter] 70 64 56

UVW velocity dispersions of all the stars in the sample with error on pmRA and pmDE <
5 mas/yr.

ayr oy ow
Z < 0.3 kpc ("thin") 43 69 64
Z>0.3 kpe ("thick™) 89 79 T8

UVW velocity dispersions of all the stars in two samples of different scale height. Only
objects with error on UVW < 70% were considered.

Bologna, 30 May 2012 Marica Valentini, University of Liege



25 25 25
o =79 km/s = o =139 km/s
20 20 ¢ =90 km/s
15 15
pd pd pd
10 10
5 5
0 0 0
-500 0 500 -500 0 500 -500 0 500
U (km/s) V (km/s) W (km/s)
25 25
o =70km/s -
25 20 o = 64 km/s 20 6 =56 km/s
20
15 15
z 15 z z
10 10
10
5 5 5
0 0 0
-500 0 500 -500 0 500 -500 0 500
U (km/s) V (km/s) W (km/s)

Bologna, 30 May 2012 Marica Valentini, University of Liege



	Pagina 1
	Pagina 2
	Pagina 3
	Pagina 5
	Pagina 6
	Pagina 7
	Pagina 8
	Pagina 9
	Pagina 10
	Pagina 11
	Pagina 12
	Pagina 13
	Pagina 14
	Pagina 15
	Pagina 16
	Pagina 17
	Pagina 18
	Pagina 19
	Pagina 20
	Pagina 21
	Pagina 22
	Pagina 23
	Pagina 24
	Pagina 25
	Pagina 26
	Pagina 27
	Pagina 28
	Pagina 29
	Pagina 30
	Pagina 31
	Pagina 32
	Pagina 33
	Pagina 34
	Pagina 35
	Pagina 36
	Pagina 37
	Pagina 38

